Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.030; wR factor = 0.072; data-to-parameter ratio = 14.8.
In the title compound, C 20 H 18 BrN 3 S, the cyclopentane ring adopts a half-chair conformation. The 4-bromophenyl and phenyl rings make dihedral angles of 34.6 (1) and 68.52 (6) , respectively, with the dihydrothiazole ring. In the crystal, the molecules pack in sheets approximately parallel to (101) which are formed by weak C-HÁ Á ÁBr interactions
Related literature
For variuos medicinal applications of thiazole scaffold compounds, see: Mahajan et al. (2008) ; Abbs et al. (2008) ; Chowki et al. (2008) ; Karabasanagouda et al. (2008) ; Basavaraja et al. (2008) ; Bhusari et al. (2000) ; Basawaraj et al. (2005) . For similar structures, see: Akkurt et al. (2014) ; Mague et al. (2014) ; Mohamed et al. (2013) . For ring conformations, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x; Ày þ 1 2 ; z þ 1 2 .
Data collection: APEX2 (Bruker, 2013); cell refinement: SAINT (Bruker, 2013); data reduction: SAINT; program(s) used to solve structure: SHELXT (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL2014 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2012) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 ).
Comment
The anti-microbial activities of substituted thiazoles are well established because they possess the (S-C=N) toxophoric unit (Mahajan et al., 2008) . Thiazoles were reported to possess anti-cancer (Abbs et al., 2008) , anti-tubercular (Chowki et al., 2008) , anti-inflammatory (Karabasanagouda et al., 2008) , analgesic (Basavaraja et al., 2008) anthelmintic (Bhusari et al., 2000) and diuretic (Basawaraj et al., 2005) activities. Based on these facts and as part of our on-going study we herein report the synthesis and crystal structure of the title compound.
In the title compound (I, Fig. 1 ), the cyclopentane ring (C16-C20) adopts a half-chair conformation with puckering parameters of Q(2) = 0.375 (3) Å, φ (2) = 270.2 (4) ° (Cremer & Pople, 1975) . The dihydrothiazole ring (S1/N1/C7-C9) is essentially planar [max. deviations = -0.002 (2) Å for C8 and C9] and it makes dihedral angles of 34.6 (1) and 68.52 (6)%, respectively, with the 4-bromophenyl (C1-C6) and (C10-C15) phenyl rings. All bond lengths and angles in (I) are normal and comparable with those reported for similar structures (Mohamed et al., 2013; Mague et al., 2014; Akkurt et al., 2014) .
In the crystal, the molecules of (I) pack in sheets approximately parallel to (101) which are formed by weak C-H···Br interactions ( Table 1 , Fig. 2 ).
Experimental
A mixture of 1 mmol (233 mg) of cyclopentan-1-one N-phenylthiosemicarbazone and 1 mmol (278 mg) of 2-bromo-1-(4bromophenyl)ethanone in 30 ml e thanol was stirred and refluxed at 350 K. The reaction was monitored by TLC until completion. On cooling, a solid yellow product precipitated which was filtered off and recrystallized from ethanol to furnish yellow crystals, suitable for X-ray diffraction.
Refinement
H-atoms were placed in calculated positions (C-H = 0.95 -0.99 Å) and included as riding contributions with isotropic displacement parameters 1.2 times those of the attached carbon atoms. At the conclusion of refinement with all atoms at unit occupancy, the largest difference peak appeared in the vicinity of Br1. Refinement of this as a second component of a disorder of Br1 led to improvement in the results and a more realistic value for U(iso) for Br1. The geometry associated with the minor component (Br1A) suggests that there is a small amount of "whole molecule" disorder but since the refined occupancy of Br1A is only 0.02, there is not enough information from the final difference map to reliably position the remainder of the minor component. The title compound with 50% probability displacement ellipsoids for non-hydrogen atoms.
Figure 2
Packing viewed down the b axis with the C-H···Br interactions shown as dotted lines. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and Rfactors based on ALL data will be even larger. H-atoms were placed in calculated positions (C-H = 0.95 -0.99 Å) and included as riding contributions with isotropic displacement parameters 1.2 times those of the attached carbon atoms. At the conclusion of refinement with all atoms at unit occupancy, the largest difference peak appeared in the vicinity of Br1. Refinement of this as a second component of a disorder of Br1 led to improvement in the results and a more realistic value for U(iso) for Br1. The geometry associated with the minor component (Br1A) suggests that there is a small amount of "whole molecule" disorder but since the refined occupancy of Br1A is only 0.02, there is not enough information from the final difference map to reliably position the remainder of the minor component.
(2E)-4-(4-Bromophenyl)-2-{2-[(1E)-cyclopentylidene]hydrazin-1-ylidene}-3-phenyl-2,3-dihydro-1,3-thiazole

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Occ. 0.0203 (11) 0.0176 (10) 0.0240 (11) 0.0003 (9) 0.0029 (9) 0.0018 (9) C3 0.0193 (11) 0.0187 (10) 0.0195 (11) 0.0000 (9) 0.0015 (9) 0.0034 (8) C4 0.0168 (10) 0.0182 (10) 0.0167 (10) −0.0021 (9) 0.0017 (8) 0.0008 (8) C5 0.0225 (11) 0.0167 (10) 0.0198 (11) 0.0035 (9) 0.0017 (9) 0.0004 (8) C6 0.0237 (12) 0.0210 (11) 0.0172 (11) 0.0020 (9) −0.0005 (9) 0.0007 (8) C7 0.0207 (11) 0.0160 (10) 0.0173 (10) 0.0006 (9) 0.0027 (8) 0.0021 (8) C8 0.0221 (11) 0.0181 (10) 0.0179 (11) 0.0011 (9) 0.0020 (9) −0.0007 (8) C9 0.0201 (11) 0.0183 (10) 0.0157 (10) −0.0020 (9) −0.0012 (9) 0.0006 (8) C10 0.0197 (11) 0.0194 (11) 0.0171 (10) −0.0006 (9) 0.0028 (9) −0.0041 (8) C11 0.0264 (12) 0.0206 (11) 0.0212 (11) −0.0027 (10) 0.0059 (9) −0.0005 (9) C12 0.0235 (12) 0.0260 (12) 0.0313 (13) −0.0069 (10) 0.0089 (10) −0.0064 (10) C13 0.0181 (11) 0.0361 (14) 0.0286 (13) 0.0007 (11) 0.0001 (10) −0.0095 (10) C14 0.0250 (12) 0.0270 (12) 0.0228 (11) 0.0070 (10) −0.0022 (10) −0.0020 (9) C15 0.0226 (12) 0.0196 (11) 0.0236 (11) −0.0012 (9) 0.0028 (9) −0.0022 (9) C16 0.0217 (11) 0.0207 (11) 0.0176 (11) −0.0015 (9) 0.0002 (9) −0.0004 (8) C17 0.0220 (11) 0.0236 (11) 0.0174 (11) −0.0024 (9) 0.0015 (9) −0.0029 (8) C18 0.0245 (12) 0.0329 (13) 0.0233 (12) 0.0004 (11) 0.0024 (10) −0.0082 (10) C19 0.0240 (12) 0.0339 (13) 0.0264 (12) 0.0056 (11) 0.0017 (10) −0.0062 (10) C20 0.0221 (12) 0.0299 (13) 0.0222 (11) −0.0009 (10) 0.0014 (9) −0.0056 (9) Geometric parameters (Å, º)
Br1-C1 1.903 (2) C10-C15 1.387 (3) Br1A-C1 1.830 (8) C11-C12 1.397 (4) S1-C8 1.738 (2) C11-H11 0.9500 S1-C9 1.756 (2) C12-C13 1.382 (4) 
